









How Long Does it Take to Integrate? 
Employment Convergence of Immigrants 








This study examines employment convergence between immigrants and natives, by 
gender and region of origin, using data with annual information (1990-2000) on more 
than 200,000 individuals of which over 19,000 were born abroad. Duration of 
residence is found to have a significant effect on employment chances up to and 
including the first 25 years in Sweden. Assuming homogeneous human capital and 
time effects, immigrant groups with over twenty years residency continue to show a 
significant employment gap to natives. Duration of residence, however, has greater 
explanatory power for East- and non-European immigrants as seen by significantly 
improved employment ratios with time in Sweden. No notable gender differences in 
employment convergence patterns are found. 
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1.  Introduction 
 
Immigration implies an initial loss of human capital, as pre-immigration 
skills are not directly transferable between national markets. In terms of 
employment levels, this implies an initial employment gap to natives that 
should decrease with time in the host country. The rate of this attenuation 
may however differ by region of origin. This study aims to analyse the 
employment convergence patterns of different immigrant groups to natives 
in the Swedish labor market. Using a longitudinal data set covering the 
period 1990-2000, with information on over 200,000 individuals, of which 
more than 19,000 were born abroad, employment equations were 
estimated, by gender and region of origin. These estimations control speci-
fically for the effect of duration of residence, i.e., for the number of years 
an individual has lived in Sweden, but also for a number of personal and 
demographic characteristics thought to influence employment chances, as 
well as potential time-invariant individual effects.  
Previous studies on the Swedish labor market have focused on income or 
wage differentials between immigrants and natives (Aguilar & Gustafsson, 
1994; Edin & Åslund, 2001; Edin, Lalonde & Åslund, 2000; le Grand & 
Szulkin, 2000; Österberg, 2000). These studies find that a large proportion 
of the income differential is driven by differences in employment levels 
between immigrants and natives. This is contrary to the U.S. case, where 
recent studies indicate that employment differentials between immigrants 
and natives disappear after ten years of residence (Chiswick et al., 1997) 
while the earnings gap of more recent immigrant waves to natives is 
expected to persist throughout immigrants’ working lives (Borjas, 1995). 
Immigrants to Sweden have, after the mid-1970’s, experienced an 
increasing employment gap, on average, to natives (Arai, Regner & 
Schröder, 2000; Ekberg, 1991; Lundborg, 2000; Vilhelmsson, 2000; 
Wadensjö, 1997). The importance of controlling for region of origin and 
duration of residence has been noted where recent work shows that given 
the negative penalty of being born abroad, the employment gap decreases 
with duration of residence (Arai, Regner & Schröder, 2000). There are, 
however, no systematic analyses on the interaction between these two 
variables on employment probabilities. Which, if any, of the immigrant 
groups converge with time in the host country to native employment 
levels? Are there differences in employment convergence patterns by 
region of origin or by gender? How persistent are employment differentials 
to natives?  2 
 
This study confirms that duration of residence has a significant effect on 
employment chances for immigrants up to and including the first 25 years 
in Sweden. After twenty years residency in Sweden, immigrants continue 
to observe a significant employment gap to natives the size of which varies 
by region of origin.  This effect differs by region of origin and has larger 
explanatory power for East and non-European immigrants than Nordic and 
West European immigrants. No notable gender differences in employment 
convergence patterns are found. 
The remainder of the paper is as follows. The next section gives a short 
review of the previous theoretical and empirical work on employment 
convergence. Section 3 describes the data and empirical set-up. The results 
are presented and discussed in Section 4, which is followed by concluding 




2.  Origin and gender in employment con-
vergence 
 
Employment convergence theory is centered on the concept of country-
specific, or local, human capital. Immigrants arrive to a host country with 
less information about the functioning of the local labor market, fewer 
connections and lower than native levels of language skills and cultural and 
social know-how. These differences are assumed to attenuate with time 
spent in the host country as immigrants acquire the skills necessary for 
integration in the local labor market. However, the rate of this attenuation 
may differ by region of origin. Individuals of Nordic origin for example are 
assumed to quickly acquire the local human capital skills relevant to the 
Swedish job market, whereas those from non-European, Non-OECD 
countries may require a greater number of years to reach similar levels. In 
addition, economic and political factors within both the source and the host 
country will influence the selection of individuals who choose to immigrate 
and the motivation these immigrants have to invest in country-specific 
human capital (Borjas, 1987). 
On the demand side, employers may more readily recognize and accept 
foreign credentials from regions in close proximity to Sweden, while being 
unsure of the value of work-related characteristics and credentials of 
immigrants from more geographically and culturally distant regions. In 
addition, institutional features making it more expensive to fire employees 
may promote risk adverse behaviour on the part of employers. Over time, 3 
 
as immigrants invest in local human capital and productivity-related 
information about immigrants improves as these groups enter the labor 
market, one would expect convergence among the differing immigrant 
groups towards each other and towards comparable native employment 
levels.  
A previous study on employment convergence in the U.S., Chiswick et 
al. (1997) finds that although immigrants to the U.S. initially had difficulty 
in finding work, employment differentials declined sharply with duration in 
the host country and disappeared by ten years of residence in the U.S. 
Some regional differences in employment probabilities were found, notably 
that in comparison to European/Canadian immigrants, Asian immigrants 
had lower employment ratios while Mexican immigrants had similar 
employment ratios.  
Gender differences in labor force participation patterns have been 
established in numerous studies (See for example, Arrufat & Zabalza, 
1986; Eissa & Liebman, 1996; Keane & Moffit, 1998). Due to childbirth 
considerations and greater time investments to the home, women have 
traditionally had lower employment rates than their male counterparts and a 
greater sensitivity to economic stimuli. In addition, female immigrants may 
have different employment patterns relative native women as well as 
relative their male immigrant counterparts. There is some indication, for 
example, that wives in immigrant families finance their husband’s 
investment in local human capital, the so called family investment 
hypothesis (Baker & Benjamin, 1997; Duleep & Sanders, 1993). This 
implies that immigrant women more readily lower their reservation wages 
and, at least initially, have higher employment rates than their male 
counterparts. A recent Swedish study comparing immigrant woman 
married to natives, contra immigrant women married to immigrants, finds 
no support for this hypothesis (Rashid, 2002). Cultural differences may 
also play a greater roll in choices concerning labor market participation for 
immigrant woman. Experience in the host country is likely to alter these 
norms and over time, the trade off between labor and leisure time is likely 
to become similar to the norms of women born in the host country (Shoeni, 
1998). U.S. studies confirm that employment levels among immigrant 
women significantly increase with greater duration of residence and that 
disparities among women born in different countries diminish over time 
(Long, 1980; MacPherson & Stewart, 1989; Schoeni, 1998) 
Previous studies on the Swedish labor market noted that prior to 1970, 
immigrants in general and female immigrants in particular, had higher age-
specific employment levels than their native counterparts (Ekberg, 1999; 
Wadensjö, 1997). Female immigrants from Greece, Poland and former 4 
 
Yugoslavia, in particular, had higher than average annual incomes due to 
higher employment frequencies than native women (Ekberg, 1991). This 
trend was, after the mid 1970’s, reversed both in terms of employment 
levels and annual income levels. In 1989, immigrants noted a 17 percent 
lower average employment level than natives, despite the economic boom 
of 1988/1989 (Ekberg, 1991; see also Lundborg (2000) for analysis of 
1990’s labor market).
1  
The decline in immigrant employment levels vis-à-vis natives is 
attributed to structural changes within the industrial sector as well as to the 
changing composition of immigrants to Sweden. Before the mid 1970’s 
immigration was characterized by labor market immigration from primarily 
European and Nordic countries geared toward the expanding industrial 
sector. After the mid 1970’s, immigration shifted to political immigration 
from primarily non-European countries. It is argued that these later immi-
grants experienced greater difficulties in entering the Swedish labor market 
due to increased geographic/cultural distance to natives and due to a 
structural shift towards more skill-intensive employment opportunities for 
which immigrants, on average, are less qualified for (Ekberg, 1991, 1994; 
Ekberg & Gustafsson, 1995; Edin et al., 2000; Edin & Åslund, 2001; Scott, 
1999; Rosholm et al., 2000). Other studies downplay the cultural distance 
school of thought, pointing instead to discriminatory hiring/firing practices 
in conjunction with tighter labor market conditions (Arai, Regner & 
Schröder, 2000; Arai, Schröder & Vilhelmsson, 2000; Arai & Vilhelmsson, 
2001, de los Reyes, 1998). 
Various studies on employment convergence of immigrants to natives in 
Sweden yield results that region of origin has a negative differential impact 
on employment rates and that duration of residence has a generally positive 
effect on employment levels (Arai, Regner & Schröder, 2000; Ekberg, 
1991, 1994). These studies do not analyse specifically if employment 
convergence patterns differ between immigrant groups. Other studies come 
to diverging results concerning the impact of duration of residence on 
employment probabilities. Rosholm et al., (2000) analyse immigrant men 
from four different countries and find that the increased duration of 
residence leads to increasing employment opportunities in the mid-1980s 
and decreasing employment opportunities in the mid-1990s.
2 Bevelander & 
Nielsen (1999, 2001), comparing two cross-sections, 1970 and 1990, using 
a very flexible model specification, conclude that for the 1990 cross-
section, male immigrants have improved employment chances with 
                                                            
1 This percentage based on immigrants with non-Swedish citizenship. 
2 This study uses a continuous measure of duration of residence and extrapolates 
convergence profiles based on an individual with given characteristics. 5 
 
increased residency while female immigrants fully converge to and surpass 
native women after 15 years. This study aims to resolve the disparity 
concerning the impact of duration of residence on employment probabi-
lities in Sweden as well as to analyse potentially different employment 




3.  Data and empirical set-up 
 
The data, provided by the Trade  Union  Institute  for Economic Research 
(FIEF), is a longitudinal dataset with yearly information from 1990-2000 
on more than 200,000 individuals of which approximately 19,000 were 
born abroad. Originally stemming from LOUISE, a longitudinal database 
containing information on personal and demographic variables, education, 
income and employment status, this random sample has by FIEF been 
matched with the National Labor Market Board’s Event Database (AMS 
HÄNDEL), containing detailed information on unemployment status and 
duration.  
This study aims to examine employment convergence over time by 
estimating the impact of duration of residence on employment, controlling 
for personal and demographic characteristics. Estimations are presented, 
separately by gender, for immigrants only, natives only, pooled immigrants 
and natives and separately by region of origin. Although other measures of 
assimilation are used in the literature, for example, comparison of different 
cohorts of immigrants from the same region  (see Lalonde & Topel, 1992), 
this study focuses on employment disparities between immigrants and 
natives, departing from the following basic specification: 
 
it it it i it X R DU y ε β β α + ′ + ′ + = 2 1               (1) 
           it t i it ϕ µ µ ε + + =                        (2) 
 
where  it y  is a dichotomous dependent variable indicating whether 
individual i is employed in period t, DUR is a series of dummy variables 
indicating duration of residence in Sweden for immigrants and Xit is a 
vector of human capital variables included in estimation. These are region 
of origin, age at immigration, age, education, a dummy variable indicating 
if the individual has children under the age of three and marital status.
3 
                                                            
3 See Appendix for description of variables used in estimation. 6 
 
Initially, logit models are estimated controlling for time effects.
4 In order to 
use the available panel dimension, random effect models are also estimated 
accounting for potential cohort effects as well as time-invariant individual 
effects.  
The dichotomous dependent variable for employment is based on both 
income and event registers.  An individual i is coded as regularly employed 
if, during the given year, he or she registers income from gainful or self-
employment and is not found in any other event category indicating 
participation in labor market programs or registration as unemployed or out 
of the labor force. As such, the employment variable focuses on those who 
are regularly employed only during a given year. Sample statistics indicate 
that 41 percent of immigrant men are regularly employed and 39 percent of 
immigrant women during the 1990-2000 period. These means vary by 
region of origin. In comparison 73 percent of native men and 69 percent of 
native women are coded as regularly employed during the period. Two 
other measures of employment are tested, primarily employed is a broader 
measure of employment based on the same income and event registers as 
above but allowing for combinations of employment with other labor 
market conditions during the given year. The other, employment (Nov.),
5 
measures employment status in November of each year. See sample means 
in Appendix for the mean employment levels generated by the different 
measures. 
The main explanatory variable of interest, duration of residence, 
measures the number of years an individual has lived in Sweden since 
migration and is coded into five, five-year categorical variables. This 
variable is generated from information on year of immigration, which is 
available in the data from 1946 onwards. 10,428 observations for year of 
immigration are coded as missing and dropped from estimation. This 
corresponds to approximately 4 percent of the immigrant sample.  In 
addition, 1,452 observations are re-coded as natives as the individuals in 
question register being born abroad, but with native parents.  
Year of immigration measures year of latest immigration and as such 
underestimates the number of years in the host country for frequent 
migrants. This is likely to be especially true for Nordic immigrants who 
due to long-standing labor market agreements between the Nordic countries 
are free to move and take employment within Scandinavia. To minimise 
                                                            
4 OLS and probit models are also estimated as a check of sensitivity of results to 
varying assumptions about the distribution of the error term as well as linearity. 
5 Based on Statistics Sweden November analysis (Årsyss). 7 
 
this bias those individuals indicating frequent migration are dropped from 
estimation.
6  
In order to assess the impact of region of origin on employment 
convergence patterns, immigrants are sorted into four regional categories 
based on country of birth: Nordic, West European, East European and non-
European. The Nordic category consists of Denmark, Finland, Iceland and 
Norway. Western and southern European countries are classified as West 
European. The former East Block countries (Albania, Bulgaria, the Czech 
Republic, Estonia, Hungary, Latvia, Lithuania, Moldavia, Poland, 
Romania, Russia, Slovakia, Ukraine and White Russia) as well as the 
republics of former Yugoslavia are classified as East European. Remaining 
countries are placed in the non-European group. Note that Turkey is 
classified as Asian and therefore falls into the non-European group. This 
broad classification may hide within-group heterogeneity. However, 
significant and large differences between groups would indicate that 
within-group heterogeneity is small or that those nationalities, within each 
group, showing deviating patterns are small in number, and therefore 
relatively unimportant. The sensitivity of results to the exclusion of North 
America and Australia from the non-European group is tested. In addition, 
categorization by OECD-status is also tested.  
The sample used for estimation is based on individuals aged 25-65, 
except where explicitly stated otherwise. This is done in order to diminish 
the potentially negative bias on employment probabilities due to higher 
school enrolment and greater mobility in and out of regular employment 
among the young.
7  
Sample statistics, reported in Table A1 of the Appendix, indicate that 
natives have the highest average employment rates for both men and 
women and non-Europeans the lowest, regardless of employment measure 
used. There is less variation in mean labor force participation between 
immigrant groups indicating between-group variation in unemployment 
levels. Non-Europeans are, on average, younger and with fewer years 
residence in Sweden. In terms of education, Nordic men stand out by 
having relatively small percentages with completed university degrees 
while non-European men have a relatively large percentage with completed 
                                                            
6 Frequent migrants are those indicating a year of emigration prior to year of 
immigration. 73,011 observations are dropped for this reason. 
7 This implies that approximately 2.6 percent of the original native sample (66,284 
observations) is dropped as well as 2.3 percent of the immigrant sample (497,857 
observations). 8 
 
university degrees. Finally, a relatively high percentage of non-Europeans 
have children under the age of three.
8 
Before turning to the estimation results, one should note that the 1990’s 
were an exceptional period in the recent economic history of Sweden in 
that unemployment rates reached unprecedented high levels during the 
middle of this decade. Beginning with a low open unemployment rate of 
1.5 percent in 1990, unemployment rates increased to a high of 9.9 percent 
in 1997 before beginning to decline again to a level of 5.9 percent in 2000.
9 
This study aims to primarily analyse relative differences to natives 
implying that negative effects on immigrant employment probabilities 
stand in relation to the negative economic effects on native employment 
probabilities. It is possible that the economic depression of this period hit 
immigrants harder than natives and that this effect is heterogeneous 
between immigrant groups of different origin.  
Figure 1 and 2 show cross-section logit estimates for each year 
separately from 1990 to 2000. The probability of being employed is 
estimated for each immigrant group, separately by gender, controlling for 
educational level, age, children and marital status. These figures show the 
odds of being regularly employed on average for immigrant groups in 
comparison to natives, i.e., without categorization of immigrants by 
duration of residence. Some yearly fluctuation in employment chances 
relative to natives is noted but fluctuations are in general small. Non-
European immigrants in particular show relatively constant lower odds of 
being employed; approximately 80 lower than comparable natives for each 
year observed, including the years prior to the economic recession. This 
indicates that although the estimates of duration of residence reported 
below for more recent immigrant cohorts are likely to be negatively 
affected by the economic recession post 1990, coefficients for longer 
duration levels for especially non-Europeans are robust to the economic 




                                                            
8 Age weighted means indicate a slightly smaller percentage with children under the age 
of three for non-Europeans, 21 percent for both men and women. 
9 Information on unemployment, measured as proportion of the working age population, 
from OECD statistics.  
10 The increased gap to natives for East European immigrants between 1993 and 1994 is 
a likely consequence of the large inflow of immigrants from former Yugoslavia during 
these two years. 37 percent of the total sample East European immigrants arrived in 
1993-1994  (75 percent of immigrants from Bosnia-Herzegovina). 9 
 
Figure 1 & 2:  Odds Ratio for Probability of Being Employed. 







































Fig. 1 Employment Odds, Male Immigrants
Year
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Fig. 2 Employment Odds, Female Immigrants
Year
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11 Cross-section estimates by year controlling for age, educational level, children and 
marital status. Figure shows odds of being employed, on average, for each immigrant 
group relative natives. 
 10 
 
4.  Empirical results 
 
Tables 1 and 2 show results from logit estimation of the employment 
equation for men and women respectively. Reported with the estimated 
logit coefficients are the marginal effects evaluated at the means of the 
independent variables (in bold).
12 Model 1 shows estimation results for 
natives only, model 2 for immigrants only, including region of origin as a 
control variable, and model 3 shows estimation of natives and immigrants 
pooled. 
 
Table 1: Determinants of Employment for Immigrant and Native 
Men, Aged 25-64, Sweden, 1990-1997. Logit Estimation.  
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Nordic 
 
-- -- -- 
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11-15 years   --  --  -1.165* 
(0.020) 
-0.228 












Education:     
Primary school 
 
-- -- -- 
                                                            
12 The marginal effect for dummy variables calculates the discrete change as the dummy 
variable changes from 0 to 1.  11 
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Log Likelihood  -425512  -39721  -489262 
LR chi2 (18) (26) (24)
3 74328  9727*  109342* 
N 806,852  64,560  901,632 
Note: *denotes significance at one percent level and ** at five percent level.  
1Age at Immigration is a dichotomous variable equal to one if age at immigration 
(defined as year of immigration - year of birth) is less than 19 years, zero otherwise.  
2Child is a dichotomous variable equal to one if individual has children under the age of 
three, zero otherwise. 
3Liklihood ratio test, testing significance of model. Degrees of freedom for respective 
model specification noted in parenthesis. 
 
Estimation on immigrants only yields results indicating that duration of 
residence has a significant impact on employment ratios up to and 
including 25 years of residence in Sweden. Controlling for region of birth, 
human capital differences and time effects, male immigrants with 1-5 years 
in Sweden have an employment ratio 31 percentage points lower than 
immigrants with 11-15 years of residence while immigrants with 21-25 
years residency have a significant 5 percentage point higher employment 
ratio. Results for female immigrants are similar, with 31 percentage points 
lower for the 1-5 year category and 3 percentage points higher for the 21-
25 year category. Region of origin has a differential impact on employment 
probabilities where West and East European male immigrants, in 
comparison to Nordic men, have significantly lower employment ratios by 
3 and 13 percentage points respectively (4 and 15 percentage points for 
female immigrants). Non-European male immigrants indicate a larger gap 
to Nordic immigrants with an employment ratio that is 22 percentage points 
(23 for female immigrants) lower.
13 
 In comparison to natives (model 3), estimates indicate that immigrant 
men with 1-5 years in Sweden have employment ratios that are 44 
percentage points (48 for female immigrants) lower. Longer duration of 
                                                            
13 The sensitivity of results for the non-European category to the exclusion of North 
American countries and Australia was tested yielding no appreciable change in reported 
results. In addition, categorization by OECD status was also tested (Nordic countries 
excluded from the OECD category). Results indicate that in comparison to Nordic men, 
male immigrants from OECD countries have an employment ratio that is 8 percentage 
points lower and non-OECD men 21 percentage points lower (12 and 21 percentage 
points, respectively, for female immigrants relative to native women). The results for 
duration of residence are qualitatively the same as those reported above. 13 
 
residence monotonically decreases the gap to natives but immigrants with 
21-25 years in Sweden continue to show employment ratios that are a 
significant 15 percentage points (15 for female immigrants) lower than 
comparable native men (women). Previous studies on the U.S. labor market 
show a diminishing marginal impact of duration of residence in the host 
country disappearing completely after ten years (Chiswick et al., 1997; 
Schoeni, 1998). This study, using a similar model specification, indicates 
that duration of residence has a significant impact up to and including 25 
years of residence in Sweden. These results are robust to estimation based 
on two alternative measures of employment.
14 The model was also re-
estimated for 1990 only, i.e., before the recession hit Sweden, yielding 
similar results. Immigrants with over twenty years residency had an 
employment ratio 12 percentage points lower than natives in 1990. 
The age, education, child and marital status variables yield expected 
results although there are notable differences between immigrants and 
natives. Employment chances are generally positively associated with age 
but taper off for the oldest age group (56-64), presumably due to the effect 
of early retirement. Note that within-immigrant estimation indicates no 
positive age effects for male immigrants.
15 The positive age effects are 
stronger for natives than immigrants, as well as for females than males. In a 
similar manner, the decline for the final age group is weaker for natives and 
women. Similarly, higher educational levels generally improve individuals’ 
chances of being regularly employed. Female immigrants experience a 
more positive remuneration for education at all education levels than native 
women while the remuneration for a university education is stronger for 
both immigrant men and women. Having children under the age of three is 
positively correlated to employment chances for men in general as well as 
for native women, although the effect is smaller for women (negative for 
immigrant women). This result may be unexpected for women, previous 
studies on female labour supply indicate that labour force participation is 
affected negatively primarily for women with pre-school age children only 
(Arrufat & Zabalza, 1986; Blundell, Duncan & Meghir, 1998). That native 
                                                            
14 Using the broader definition of employment, primarily  employed, yields results 
indicating that in estimation on immigrants only, duration of residence for female 
immigrants ceases to be significant for employment probabilities after twenty years 
residency.  Results for the two alternative employment measures are otherwise 
qualitatively the same as those reported above. See Appendix for description of 
employment measures used in estimation. OLS and probit models were also estimated 
yielding similar results. 
15 The age effect on estimation of male immigrants only, yield results indicating a 
negative and significant effect for the 46-55 age group, where the reference group is the 
16-35 age group.  14 
 
women in Sweden do not show a negative effect on employment 
probabilities for small children is perhaps a consequence of the extensive 
and subsidized childcare available. Marital status is positively associated 
with regular employment, an effect that is generally stronger for men. The 
general time effects also differ between natives and immigrants indicating 
that the economic downturn of the early 1990’s appears to have hit 
immigrants harder than natives.  
 
Table 2: Determinants of Employment for Immigrant and Native 
Women, Aged 25-64, Sweden, 1990-1997. Logit Estimation.  
Marginal effects evaluated at mean of explanatory variables in bold (where significant). 
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Nordic 
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(0.019) 
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0.220 0.371 0.236 
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Constant 0.380*  0.617*  0.374* 16 
 
(0.012) (0.045) (0.011) 
Log Likelihood  -440631  -38070  -503847 
LR chi2 (18) (26) (24)
3  59398* 12529* 96512* 
N 774,106  64,878  871,740 
Note: *denotes significance at 1 percent level and ** at 5 percent level.  
1Age at Immigration is a dichotomous variable equal to one if age at immigration 
(defined as year of immigration - year of birth) is less than 19 years, zero otherwise.  
2Child is a dichotomous variable equal to one if individual has children under the age of 
three, zero otherwise. 
3Liklihood ratio test, testing significance of model. Degrees of freedom for respective 
model specification noted in parenthesis. 
 
Estimation comparing the effect of duration of residence for immigrants’ 
vis-à-vis natives (model 3 in Table 1 and 2) is based on the assumption that 
the human capital and time effects are similar between natives and 
immigrants.
16 The separate estimates above for immigrants and natives 
indicate that this is not generally the case. In order to assess the effect of 
duration of residence on employment probabilities while allowing for 
heterogeneity in the explanatory variables, a full interaction model is 
estimated.
17 Results indicate that differences to natives are no longer 
significant after 15 years for male immigrants vis-à-vis native men and 
after twenty years for female immigrants vis-à-vis native females. This 
implies that differences to natives, in terms of employment, for immigrants 
with 15-20 years residency in Sweden, are explained by heterogeneous 
human capital and time effects and no longer by the duration of residence 
variable. It does not, however, a priori imply full employment convergence 
to natives for immigrant groups with longer residency. 
The full interaction specification also raises the issue of explaining why 
immigrants and natives are remunerated differently for human capital and 
time effects. An inability to evaluate foreign degrees or less applicable, to 
the Swedish labor market, foreign education is one such explanation. 
Results are however robust to estimation on a sub-sample of immigrants 
who have attained their highest educational degree in Sweden.
18 In 
                                                            
16 There may be heterogeneity in human capital and time effects between immigrant 
groups stemming from different regions as well. A full interaction model on immigrants 
only, relaxing the assumption of homogeneity between immigrant groups does not alter 
the results for duration of residence. 
17 See Table A2 in Appendix for results. 
18 Estimation based on information on year of completion of highest attained degree and 
year of immigration. Results for men indicate a greater employment gap to natives for 
the sub-sample of immigrants with their final degree attained in Sweden. Results 
should, however, be interpreted with care as information on year of completion of 
highest attained degree is not available in many of the registers used to generate this 
variable. 17 
 
addition, the employment variable does not measure qualified employment 
for which educational quality differences are potentially more important 
but employment of any kind for which differences in education between 
immigrants and natives may be less relevant.  Another prevalent hypothesis 
concerns the changing organizational structure in Sweden towards more 
flexible organizations. It is argued that this change has increased the 
importance of informal and local specific knowledge putting immigrants in 
general, and non-European immigrants in particular, at a disadvantage. As 
broad measures of employment are used in estimation, such organizational 
changes must be widely spread across all sectors of the economy in order to 
explain persistent differences between immigrants and natives. Initial 
difficulties in securing employment can have lock-in effects leading to 
lower average levels of experience, seniority and on-the-job training which 
may continue to influence employment probabilities over time. Other 
potential explanations include lower average health status among immi-
grant groups, a scarring effect due to for example, high unemployment at 
the time of immigration and discrimination, either in the form of statistical 
discrimination or in preferences for discrimination. 
The estimated coefficients in Table 1 and 2 may also be showing a 
cohort effect rather than an assimilation effect. If the composition of 
immigrants changes over time, cohort quality differences between early 
immigrants and later immigrants may explain the results for duration of 
residence. As noted earlier, this question is of particular relevance to the 
Swedish labor market where, before the mid 1970’s, immigration was 
composed of labor migrants from other European countries while after this 
period, political immigrants from non- European countries dominate. 
Beyond potential composition effects over time, controlling for unobserved 
individual heterogeneity is important when region of origin groups are 
broad and heterogeneous.  Random effect models are therefore estimated to 
control for these effects on employment probabilities.
19 In estimation on 
immigrants only, results for duration of residence are robust to random 
effects estimation. The negative marginal effect attributable to region of 
origin, however, increases for East and non-European men in comparison 
to Nordic men while the coefficient for West European men is no longer 
significant. For female immigrants, the negative marginal effect of region 
of origin increases for respective immigrant group. In comparison to 
natives, random effects estimates yield results indicating a larger 
                                                            
19 Results from random effect logit estimation on duration of residence are shown in 
Table A3. Results are robust to estimation by random effects GLS and probit models, 
available from author by request. 18 
 
employment gap to natives. After 20 years, immigrants have employment 
ratios significantly lower than natives by 20-24 percentage points.  
Random effects estimation however, is not free from biases stemming 
from violation of the assumption of no correlation between explanatory 
variables and the time-invariant individual effects, as well as the assump-
tion of independence between the random error term and individual error 
term.
20 A likelihood ratio test, after random effects logit estimation, 
indicates that the individual effects are important.
21 Normally this would 
point to fixed effects as the preferred estimation technique. However, fixed 
effects estimation would drop individuals with no variation in employment, 
i.e., all individuals either employed or unemployed during the entire period 
of observation. This implies that employment probabilities would be 
estimated conditional on an observation of at least one period of 
employment for each individual, thereby estimating the impact of duration 
of residence for those indicating employment at least one, but not all years 
under observation. Fixed effects estimation would therefore address a 
different question than the one being examined here, based on a select 
sample of individuals. Random effects models are nonetheless estimated as 
a sensitivity analysis of results.
22   
In short, the results indicate that employment convergence between 
immigrants and natives occurs during the first 20-25 years of residence, 
assuming homogeneity in human capital and time effects. The full 
interaction model shows that differences between natives and immigrants 
are no longer significant for immigrants with 15-20 years residency 
contingent on heterogeneous human capital and time effects. The results 
also confirm that region of origin has a differential negative impact on 
employment ratios, as seen in estimation on immigrants only. In 
comparison to Nordic immigrants, West Europeans, East Europeans and 
non-Europeans show significantly lower employment ratios, in that order.
23 
                                                            
20 For random effect GLS estimation, this is confirmed by the Hausman specification 
test indicating that under the assumption that the model is correctly specified there is 
correlation between the explanatory variables and the individual error term. 
21 This is confirmed by the Breusch-Pagan Lagrange multiplier test for random effects 
after random effects GLS estimation, testing if var (µi) = 0. 
22 Maddala, 1987 states that ignoring the error correlations and using a standard probit 
model with pooled data, instead of a random effects probit model, yields consistent, 
though inefficient estimates. Reported results were robust to probit estimation. 
23 Similar regressions were run estimating labor force participation. Results indicate that 
convergence to natives occurs only during the first 5-10 years of residence after which 
there is a significant and constant labor force participation gap to natives of 10-12 
percentage points. Region of origin has a differential impact on this probability but with 
less variation than in the employment estimates. 19 
 
Gender differences among immigrants in employment convergence 
patterns are small indicating no support for Baker and Benjamin’s (1997) 
family investment hypothesis or any indication of larger disparities in 
norms concerning the trade off between home and market labor between 
immigrant and native women then between their male counterparts. 
Two other potential biases in estimation need to be considered. The first 
concerns a potential emigration bias on the reported results. The duration of 
residence variable is generated from information on year of latest 
immigration. As such the duration variable will understate actual years of 
residence for frequent migrants. This problem is particularly relevant to 
Nordic immigrants who, due to labor market agreements between Nordic 
countries, can freely migrate to and work within any of these countries.
24 In 
addition, a positive emigration bias would result if the immigrants, who 
chose to emigrate from Sweden within a short period of time of 
immigration, were a positive selection of workers in terms of employment 
rates. Previous research has highlighted the potential biases of immigrant 
emigration on assimilation coefficients (Borjas & Bratsberg, 1996; and for 
the Swedish labor market, Edin et al., 2000). If there are systematic 
differences, in terms of employment probabilities, among immigrants who 
subsequently emigrate from Sweden, employment convergence during the 
first five to ten years may be over/under estimated. In order to meet this 
problem, the basic logit model is re-estimated excluding individuals who 
indicate a year of emigration. Results reported in Table A4 of the Appendix 
show that estimates for duration of residence are robust to potential 
emigration biases. West European men however no longer significantly 
differ from Nordic men in terms of employment probabilities. 
The second issue concerns the possibility that results for the early 
duration of residence category are negatively biased due to a greater 
propensity for immigrants to be enrolled in school in order to improve local 
language skills or to have foreign degrees re-accredited or updated with 
local degree requirements. A similar concern is that immigrants differ from 
natives in terms of early retirement percentages. The data indicate that 
during the 1990-2000 period, 10 percent of natives, over the age of 24, are 
registered as out of the labor force, due to either school enrolment, early 
retirement, military service or for unspecified reasons, compared to 14 
percent of Nordic immigrants, 21 percent of West Europeans and 26 
percent of East and non-Europeans respectively. These differences may 
bias estimates of the employment gap between immigrants and natives.
25 
                                                            
24 Individuals indicating frequent migration have already been dropped from estimation. 
25 It is not obvious that early retirement should be considered exogenous to employment 
probabilities as many of the long term unemployed may, due to the benefit system in 20 
 
As such, the basic logit model was again re-estimated using the full age 
distribution (16-64) but excluding individuals registered as out of the labor 
force for any of the above-specified reasons.
26 Results indicate a smaller 
employment gap to natives but a significant difference up to and including 
immigrants with 25 years residency.
27  
In order to ascertain if employment convergence to natives differs by 
region of birth and by gender, separate regressions are run for each of these 
groups. Logit estimation results, shown in Table 3, separately for men and 
women, compare immigrants born in a given region to natives. As before, 
the probability of being regularly employed is estimated controlling for 
duration of residence, age, age at immigration, education, the presence of 
children under the age of three and marital status. Only the results for 
duration of residence are shown.
28 Duration of residence is found to have a 
differential impact on employment across immigrant groups from different 
regions and small differences by gender. Nordic and West European men 
have small changes in coefficients between duration of residence levels and 
do not have monotonically improved employment probabilities with longer 
duration of residence. East European and non-European men however 
show improved employment chances, relative to natives, for each level of 
duration of residence. For the female sample, Nordic women show 
improved employment chances for the first 20 years residency and East 
European women for the first 15 years while West European women show 
no clear pattern by duration of residence. Finally, non-European women 
indicate a clear pattern of improved employment chances with increased 
duration of residence.
29   
Testing whether coefficients for each level of duration of residence 
significantly differ from the previous level confirms this picture. Nordic 
and West European men have primarily insignificant changes between 
duration of residence levels while East and non-European men show a 
pattern of significant improvement for each duration of residence category. 
For women duration of residence significantly improves employment chan- 
                                                                                                                                                                          
Sweden, prefer to be registered as prematurely retired. In addition, long-term 
unemployment may have negative health repercussions leading to early retirement from 
the labor force. 
26 Results are also robust to estimation of the basic logit model specification on a 
sample aged 25-60, i.e., dropping individuals entering into potential retirement age.  
27 See Table A5 in the Appendix. 
28 Results for control variables are available from author, by request
. 
29 The sensitivity of results for the non-European region of origin category to the 
exclusion of North American countries and Australia was tested  for both men and 
women, yielding no notable changes in reported results. 21 
 
Table 3: Determinants of Employment in Estimation on Natives 
and Immigrants, by Region of Origin and Gender, Aged 25-64, 
Sweden, 1990-1997.  Logit Estimation. 
Marginal effects evaluated at mean of explanatory variables in bold (where significant). 
 
Nordic  W.  European  E. European  Non-European 
 
Men 
Duration of Residence: 





























































Human Capital   Yes  Yes  Yes  Yes 
Year Controls  Yes  Yes  Yes  Yes 
Log Likelihood  -433594  -429170  -432985  -446369 
LR chi2 (24)  75981*  75715*  79859*  95776* 
N 819,775  812,880  818,955  840,358 
        
Women 
Duration of Residence: 





























































Human Capital   Yes  Yes  Yes  Yes 
Year Controls  Yes  Yes  Yes  Yes 
Log Likelihood  -450728  -443214  -450640  -456163 
LR chi2 (24)  60842*  60161*  67617*  81206* 
N 790,299  778,165  790,721  802,117 
Note: * denotes significance at 1 percent level, ** at 5 percent level with respect to 
reference category natives. Human capital controls include education, age, age at 
immigration, children under the age of three and marital status. 22 
 
ces for the first 15 years for Nordic and East European women and for the 
first 20 years for non-European women. West European women indicate a 
significant improvement only for the first 10 years.  Notable gender 
differences are that duration of residence has greater explanatory power for 
Nordic women than Nordic men while the opposite is true for East 
Europeans. Employment gaps to natives are largely the same for men and 
women of a given region with the exception of East European men who 
show a somewhat smaller gap to native men after 20 years than their 





5.  Conclusions 
 
This study has analyzed the impact of duration of residence on the 
employment gap between immigrants and natives in the Swedish labor 
market during the 1990-2000 period. Duration of residence has a 
significant effect on employment probabilities, in comparison to natives, up 
to and including the first 20-25 years of residence for all immigrant groups. 
Estimation of a basic employment equation, assuming homogeneous 
human capital and time effects, shows that immigrants with 25 years in 
Sweden continue to have employment ratios that are, on average, 15 
percentage points lower than comparable natives, varying by region of 
origin. Duration of residence has greater explanatory power for East and 
non-European immigrants than Nordic and West European immigrants as 
seen by significantly improved employment probabilities with longer 
residency in Sweden.  
These results differ from previously reported results on the US labor 
market where immigrants reach native employment levels after ten years of 
residency but experience a persistent wage gap over time in the host 
country. The Swedish case seems to be diametrically opposed where 
immigrants experience a persistent employment gap to natives while the 
wage gap for those immigrants successful in finding employment is small.  
Gender differences in employment convergences patterns are small. No 
differences are found in the basic pooled estimation and only small 
                                                            
30 Random effects estimation by gender and region of origin, shown in Table A6 of the 
Appendix, largely confirm the results of the logit estimations presented in Table 3. 
Random effects estimation however yields results indicating greater gender differences 
within immigrant groups. With the exception of Nordic immigrants, female immigrants 
show a greater employment gap to native females than male immigrants do to native 
men.  23 
 
differences in the final employment gap to natives for immigrants with 
longer duration of residence in Sweden. There is therefore no support for 
the family investment hypothesis or for hypothesis concerning a greater 
disparity in choices between home and market labor between immigrant 
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1:  0.13  0.11 0.13 0.13 0.22 
Married:  0.52  0.37 0.42 0.52 0.50 
Observations 806,852  16,392  7,884  14,892  38,690 
Women 


































































    






































1:   0.14  0.15  0.13  0.13  0.24 
Married:   0.56  0.46  0.54  0.54  0.56 
Observations 774,106 19,046  5,169  19,786  32,079 
Note: Standard deviation in parenthesis. 
1 Percentage of population with children under the age of three. 27 
 
Table A2: Determinants of Employment in Estimation on 
Natives and Immigrants, Aged 25-64, Sweden. Full Interaction 
Model. 
Marginal effects evaluated at mean of explanatory variables in bold (where significant). 
 Men  Women 




Duration of Residence:  
 
  






























    
Human Capital   Yes  Yes 
Year Dummies  Yes  Yes 
Interactions (Immigrant) with  





Log Likelihood  -488330  -503405 
LR chi2 (42)  111208*  97396* 
N 901,632  871,740 
Note: * denotes significance at 1 percent level. Human capital controls include 
education, age, age at immigration, children under the age of three and marital status. 
Full interaction model implies that all explanatory variables were interacted with a 
dummy variable indicating immigrant status. 
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Table A3: Determinants of Employment for Immigrants and 
Natives, Aged 25-64, Sweden, 1990-1997. Random Effects 
Estimation. 
Marginal effects evaluated at mean of explanatory variables in bold (where significant). 
  Men Women 








Region of Origin:         
Nordic 
 
-- -- -- -- 





















Duration of Residence:          
























































        
Human Capital Controls  Yes  Yes  Yes  Yes 
Year Controls  Yes  Yes  Yes  Yes 
Log  Likelihood  -28542 -325907 -27840 -348550 
Wald chi2 (26)  3718*  --  4070*  -- 
Wald chi2 (24)  --  43698*  --  34349* 
N  64,560 901,632 64,878 871,740 
Likelihood Ratio Test
1  2.2e+04* 3.3e+05* 2.1e+04* 3.1e+05* 
Note: * denotes significance at 1 percent level and ** at 5 percent level. Human capital 
controls include education, age, age at immigration, children under the age of three and 
marital status 
1Likelihood ratio test testing whether the proportion of the total variance contributed by 
the panel-level variance component is equal to zero. If so, the panel-level variance 




Table A4: Determinants of Employment for Immigrants and 
Natives, Aged 25-64, Sweden, 1990-1997. Logit Estimation 
Excluding Emigrants. 
Marginal effects evaluated at mean of explanatory variables in bold (where significant). 
  Men Women 












Region of Origin: 
 
    
Nordic 
 
-- -- -- -- 





















Duration of Residence:  
 
    






















































        
Human Capital Controls  Yes  Yes  Yes  Yes 
Year Controls  Yes  Yes  Yes  Yes 
Log  Likelihood  -38359 -481457 -37218 -497330 
LR chi2 (26)  9672*  --  12416*  -- 
LR chi2 (24)  --  106673*  --  93888* 
N  62,506 890,836 63,477 862,564 
Note: *denotes significance at 1 percent level, ** at 5 percent level and *** at 10 
percent level.  
Human capital controls include education, age, age at immigration, children under the 
age of three and marital status. 30 
 
Table A5: Determinants of Employment for Immigrants and 
Natives, Aged 18-64, Sweden, 1990-1997. Logit Estimation 
Excluding Individuals Out of the Labor Force. 
Marginal effects evaluated at mean of explanatory variables in bold (where significant). 
  Men Women 












Region of Origin: 
 
    
Nordic 
 
-- -- -- -- 





















Duration of Residence:  
 
     






















































        
Human Capital Controls  Yes  Yes  Yes  Yes 
Year Controls  Yes  Yes  Yes  Yes 
Log  Likelihood  -36883 -505768 -34790 -488440 
LR chi2 (26)  11808*  --  10782*  -- 
LR chi2 (24)  --  127379*  --  115955* 
N  61,772 949,248 58,016 891,349 
Note: *denotes significance at 1 percent level and ** at 5 percent level ***.  Human 
capital controls include education, age, age at immigration, children under the age of 
three and marital status. 31 
 
Table A6: Duration of Residence, Pooled Immigrants and 
Natives, by Region of Origin and Gender, Aged 25-64, Sweden, 
1990-1997.  Random Effects Logit Estimation. 
Marginal effects evaluated at mean of explanatory variables in bold (where significant). 
 
Nordic  W.  European  E. European  Non-European 
Men 
Duration of Residence: 





























































Human Capital   Yes  Yes  Yes  Yes 
Year Controls  Yes  Yes  Yes  Yes 
Log Likelihood  -286485  -283930  -286587  -296806 
Wald chi2 (24)  36225*  35861*  37241*  40294* 
N 819,775  812,880  818,955  840,358 
        
Women 
Duration of Residence: 





























































Human Capital   Yes  Yes  Yes  Yes 
Year Controls  Yes  Yes  Yes  Yes 
Log Likelihood  -311101  -305947  -311236  -315824 
Wald chi2 (24)  26476*  26111*  28384*  30910* 
N 790,299  778,165  790,721  802,117 
Note: *denotes significance at 1 percent level, ** at 5 percent level and *** at 10 
percent level. Human capital controls include education, age, age at immigration, 
children under the age of eighteen and marital status. 
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Description of Variables: 
 
Employed: 
The measure primarily used in estimation is regularly employed. This 
measure is based on income and event history data and indicates if an 
individual registers income from gainful or self-employment and is not 
found in any other event category indicating participation in labor market 
programs or registration as unemployed or out of the labor force. Two other 
measures of employment are tested, primarily employed is a broader 
measure of employment based on the same income and event registers but 
allowing for combinations of employment with other labor market 
conditions during the given year. The other, employment (Nov.), based on 
Statistics Sweden November analysis (Årsyss), measures employment 
status in November of each year. 
 
Duration of Residence: 
Duration of residence measures the number of years an individual has 
lived in Sweden since migration and is coded into five, five-year 
categorical variables. This variable is generated from information on year 
of immigration, which is available in the data from 1946 onwards. 10,428 
observations for year of immigration are coded as missing. Of these 
observations, 1,452 observations are re-coded as natives as the individuals 
in question register being born abroad, but have both parents registered as 
born in Sweden.  
 
Region of Origin: 
Four regional categories are generated based on country of birth: Nordic, 
West European, East European and non-European. The Nordic category 
consists of Denmark, Finland, Iceland and Norway. Western and southern 
European countries are classified as West European. The former East Block 
countries (Albania, Bulgaria, the Czech Republic, Estonia, Hungary, 
Latvia, Lithuania, Moldavia, Poland, Romania, Russia, Slovakia, Ukraine 
and White Russia) as well as the republics of former Yugoslavia are 
classified as East European. Remaining countries are placed in the non-
European group. Turkey is classified as Asian and therefore falls into the 




The education variable is based on highest level of completed education 
and has a seven level scale ranging from less than 9 years of education to 
completed graduate studies. This is re-coded to a four level scale, again 33 
 
indicating highest level of completed education; primary school, secondary 
school, undergraduate university and graduate university.  
 
Age: 
Four dummy variables are created indicating whether individuals were 
aged 16-35, 36-45, 46-55 or 56-64. In estimation on the full age 
distribution the first category is split into two indicating age levels between 
16-25 and 26-35. 
 
Age at Immigration: 
Age at immigration is an indicator variable equal to one if the individual 
immigrated to Sweden before the age of 18, zero otherwise. This variable is 
used to capture the effect of local education on employment probabilities as 
well as important language and cultural skills that may more readily and 
proficiently be acquired if immigration occurs at a young age. Different age 
restrictions are tested with no notable change in results. 
 
Child: 
Child is a dummy variable equal to one for those with children under the 
age of three, zero otherwise. 
 
Married: 




Local education is a dummy variable equal to one if an individual’s 
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